Abstract. The construction of new shipyard in the Cilacap area is one of the best ways to reduce the accumulation of vessels. The construction of shipyard has many risks, one of the risks that can occur during the construction of the shipyard is in terms of cost and time. Project scheduling is a tool to make sure the project finished on time. This paper discusses project scheduling and cost calculation using Critical Path Method (CPM) and Program Evaluation Review Technique (PERT) method for Graving Dock project development in Cilacap. Project scheduling is useful to indicate the relation of each activity to another. This paper will discuss the critical activities during Gravity Dock development and the duration for the whole project using CPM. The next step is to determine the probability of the completing project that can be finished within the time frame using PERT. Based on the CPM analysis, the probability of Graving Dock project can be finished in 204 days is 79,81 %. The total cost for Graving Dock project in Cilacap is Rp. 6.486.122.769. 
Introduction
Indonesia is the largest archipelagic country in the world which has the largest maritime area three times than its land area or close to 70% of the total country of Indonesia. Therefore the marine territory of Indonesia can be utilized as much as possible with a lot of potential to have a maritime industry and a large and powerful shipyard.
A shipyard is a place used for making and repairing a ship [1] . Great shipbuilding production in shipyard can be achieved by good internal communication and coordination and also understand of modern shipbuilding requirements and characters by shipyard company. Before undertaking a production scheduling process, firstly it would be better to carry out a survey to investigate the situation and condition of the shipyard namely human resources, information systems, shipbuilding technology, raw material procurement and shipyard operation [2] .
The project is an activity with a certain allocation of resources and purpose to carry out tasks with limited time whose targets have been clearly outlined [3] . Project are generally limited by time and cost [2] . The success or failure of a project is often caused due to fail of coordination so that the activities become not efficient [4] . Those matters could lead the delay of the project completion. Project scheduling is very important to make sure the project can run smoothly [5] and the application of project scheduling in various shipyard has been carried out [6] [7] [8] . Currently there are many new shipyards have been constructed in order to distinguish themselves from and to produce system innovations [9] . The project required a network planning to match the scheduling of time and cost that have been determined in order to make sure the project is on schedule and there is no additional time and cost [10] .
Network planning will be useful to manage the project within the time frame. If there is any delay, it will affect the duration of the project and the budget that is not in accordance with the contract [11] . The shipyard development project aims to repair or maintain tug boat, vessel owned by government, private company etc operating in Cilacap area. Since the shipyard in Cilacap still very few therefore it is needed for consideration of the new development of shipyard to do repair and maintenance of the vessel.
Methodologies
The methodologies used in this paper are generated based on CPM and PERT method. The objectives of this paper namely determine the duration, cost and also the probability of developing Graving Dock can be finished on time.
Data Collection
Data collection used in this paper is based on shipbuilding project namely:
• Data duration schedule of project work • Data job volume
Project Scheduling Using CPM Method
Project Scheduling using the CPM method is a network analysis facility that seeks to optimize project cost through reduction or acceleration of project completion time. This stage begins by making the network of work breakdown structure based on the data obtained. Then determine the critical path by performing forward calculations, backward calculation and calculating the total float so that the critical path can be identified and the total duration obtained.
Probability of Project Finish on Time
In order to identify the probability of project can be finished on time then PERT is used. PERT is useful to plan the project and to minimize the delay, as well as disruption of production and coordinate various parts of a job as a whole and accelerate the completion of the project. The PERT technique generates a controlled and orderly job because the schedule and budget of a job are predetermined before the project takes place.
Project Cost Analysis
After conducting analysis by using CPM method, then it can be seen the total duration of the project from the duration of the critical path. Cost is one of the things that must be prepared because it is needed as a guide in project implementation.
Results and Discussion

Project Planning
Construction project development Graving Dock in Tanjung Intan, Cilacap is a project organized by one of the shipyard company in Cilacap. This project takes 204 days work time from 12 January 2018 until 31 July 2018.
The project starts by planning the time and cost required for graving dock, and continues with the activity that needs to be done during the time frame. The estimation duration of each activity in graving dock can be based on the previous project experience.
Fig 1. Graving Dock
Scheduling Use Critical Path Method
This stage begins with network planning to schedule the activity using CPM (Critical Path Method) based on WBS data. Figure 2 shows the network planning for this project:
Fig 2 .Network Planning CPM
Based on network planning CPM, it was found that the length of duration required to complete the project was 204 days. Based on the Fig 2. the red line is a critical activity.
Scheduling use Program Evaluation Review Technique Method
Scheduling using PERT method is divided into several steps as follows [5] :
• 3 estimation times This stage estimates 3 times duration of activity namely optimistic time (a), optimistic time (b) and most likely time (m).
• Calculate expected time, standard deviation and variance on the critical path. Besides determining the above three times, the next step is to calculate the expected time, standard deviation and variance to determine the expected time by using the formula: 3 MATEC Web of Conferences 177, 01028 (2018) https://doi.org/10.1051/matecconf/201817701028 ISOCEEN 2017
Calculate the probability of project completion after obtaining the expected time, standard deviation and variance on some critical activities can be continued by calculating the normal z-value. The normal z-value is useful to determine the probability of the completed project within the time frame using normal distribution.
Td is the duration of the project based on the contract which is 210 days. Based on table of normal distribution of cumulative with value of Z =0,53, the possibility of the project to be completed within 204 days is 79,81 %.
Project Cost Planning Data
The implementation of a cost project is important things that must be prepared because it is needed as a guide in project implementation. There are 2 types of cost in a project namely Direct Cost and Indirect Cost. 1. Direct costs are the cost directly related to the construction of the field. This direct cost is obtained from the multiplication of the volume of job and the unit price of the work. Details of the direct cost of the development graving dock project can be seen in table 1 below: 
